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REDUNBANCY SCREEN
Compenent Graup: lgnitera and Sensars Prapared: M Ofhver
CIL Item: J23]-01 Apprevad; T. Nguyan
Compotinnt: HPETP Coelanl Linar Pressure Transducer (MN11.2) Approvat Date: b T |
Parl Number: REAZIZIRESTOOT Change &: 1
Fallure Mode: MNe output or erroneaus oulput slpral Direttiva #: CCHO MEz-D 4974
Fage: 1of 2
Crilecalty
Phaze Fakure ¢ Etact Description Hezprd Pafsrenoe
P Emonecus piMplL sigrals fromt bodh sereers within quolieahon [imits raguls In loss ol ongine star inkibil grotecilon. Losa of vahick durisg 1R
4.1 etarl due bo HPFTP falkire mmay resull if coolant |iner overpressurlzation gooun and is not delsclad, ME-D15M
Redupdancy Soeers SEMSOR SYSTEM: LIKE REQUMDGNGY
A Pese - Redundanl hardward ilamns an: capable of ehe ckowt during noemal graue d farnanoan d.
B: Fall - Logs af a redundant hardware ilems 12 not detectabis during Might.
C: Fail - Loss of redundant hardware tema could result from a =inple cradible gvanl.
5 Leas of sutput or eroseous gulpul signaks fiam Beth qualhed densars or remaising quakfed senzor within the redtiee Bmits ks o (=531 iR
d4 of redlire proteciion. Leoga of vehla's due lo HPFTP fajure may raull if cocland lner overp-e ssaization ooours and is nat dete ctad, ME-D18 M
Redundancy Sereens SENSOR E¥ETEM: LIKE REBM CAMNCY
A Pazs - Radundant hardwsrs lems are capab's of checkoul dunng nammal greund luimargu neg
B: FaN - Loss af a redundant hardwara ilerms is not detedahle during Mrigyht,
C1Fafl - Lot of redundant hardwere items could resuit from a single credi's avent
| |.a%s al sulput or 2rrgneous sulput signal fram beth quahlied sensem ar fhe remalning qualied sensar that excaods te redling limit wi 1R
4.1 cesultin & SLE Inddicetion and ennlralder inilialed eholdown. Mission short. . ME-G4r
Fedundancy Screeans: SENZOR EYSTEM: | IKE REDUNDAMNCY
#: Fass - Redundanl hardware items ars 2apable of chackoyt l;luri.ng narmal ground turargund.
B: Pass - Last of v redundanl hardwara items |s detectahls durlag Highi
C: Fail - Loss of redurdan! hardware #ems coud resull from & sl le credible evsnt.
na Culpart signats from belh sansors gulsida the quslificati=n Kmits wil dizqualify the sensor and a MCF indlzation resnlting in (CSE of reg e 1R
4.7 ME-C1G,M

manilcring. Less of vehicle dus 1o HPFTF fadlure mey rezull [ coalant finar auarpresaurizalon ooeurs and |s not deleclad,
Redundangy Sgreens: SENSOR SYSTEM: LIKE REDUNDAMNC Y
A: Pass - Redundant hardware itenes are: capable of creckout durlvg normai ground furnaround,

B: Pass - Loss of a redundanl hardwara liens i derectable dur. rg flight.
o Fail - Loss ol redungaat hardwane dems could rasu'| from a singhe credibhs avenl




gkL-T

Compons v Mgnilers and Qensors Frepared: M. Dilv,

CIL lem; J330a01 Appraved: T. Nguys..
Compotenl: HPFTP Coolant Liner Prassiira Transducer (N11.2) . Approval Data; 3430149
Part Humber: REJITNREZTOO Changa #: i
Fallyre Mode: Mg putput oF Erconaous output signal Olreciiva A; CCHD ME3-01 4984
Poage: 2ol 2
Critleality
Fhaze Fallurg ! Effect Descriplion Hezard Refarance
| Mo culgwt or evgdeoud avtpul signal(s) from ana or beth qualilied sensor withia the redlioe [mlls reguils In loxs of redina pratection. Loas 1R
413 uf vehigle due la HPFTH falure may resull if codani liney euerpraseurization occurs and i3 not detacted. ) ME-DS M

Redurdancy Smens SEMSOR SYSTEM: LIKE REDUNDANGY

¢ Pass - Redundanl hardwans Nems e capanle of checkom durlag nomral greund Hrneeou .
E: Fail - Lose of a redundant hardwars ilams is rot detecteble durlng NighL
C: Fall - Loss of sedundant handware items cocld result fram a single crediats event,
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DESIGN
Componant Sroup: lgniters and Sarmsors Fraperad: M, Dibar
CIL ftem: J230.04 Approvac: T. Nguyen
Component: HFFTP Goglant Liner Pressura Transducer {M11.2} Aptroval Data: Rl il: ]
Part Number: AE32IVRESTAM Change #: 1
Fallura Mode: He output or ermoneom aubput slignal Olraclive #: CCHD ME]-01-43934

Paga: tof2

Design f Dotrmenl Referenca

FAILURE CAUSE: A Broken or shortad canduckors,

CLECTAGHICG, ELECTRICAL, AND ELEGTROMECHANIZAL PARTS FUR THE CIRCUNT S IRVOLVED IN THIS FUNGTION HAVE HEEN SELECTED FROM THE CLASS S OR EQALIVALENT
APFRIIVER PARTS SELECTION (1), STRAIN GAUGE DPERATION 15 WITHIN ITS ELASTIC RANGE. RELCW THE MATERIAL YIELD PQINT. SUPPORT FOR THE STRAIN GALIGES 15
PROVIDED BY ADHESIVE AMD FILM NSED 1N COMSTRUD TioR AND ATTACHMENT OF THE 3TRAIN GAUGES (2} INTERCOHMECTRIG WIRES FROM DIAPHRAT I TO TERMINAL HEADER

(1) BSMIO3e28; (2] RCT0OT; (3 RL{OGCE, RLTMOOT, MEFC-5PEC-I78; (4) RL1000R
FAILURE CAUSE:  B: Shorie caused by metatlic cantaminatian,

CESIGH FRACTICES SPACE HEADER TERMINALS AT MAAXIMUM INTE RVALS T REDUCE SHORTING BY CONDUC TIVE CONTAMINATION. THE ABEEMBLY 15 HERMETCALLY SEALED
CLEANLINESS IE CONTROLLED DURING MANUFAGTLRE DY SPECIFICATION (1), (2). PASSIVATICHN, ADHESIVE, AND VARNISH PROVIDE |NSULATHIN FROM SHORTING (1. THE
WELDIMG 15 CONTROLLED PER SPECIFICATION (1} TQ PREVENT METALL I ORCP THROLKSH

1} BCTCDY 42| RLONC
FAILURE CAUSE: C: Zensor inlet pluggad,

ORBITER SYBTEM DESIGN INCORPORATES AFILTER IN THE CCYGEN AND FUEL FEED SYSTEM ELIMIMATING PROPELLART CONTAMIMATION SOURCES (1] THE HELIUM SUBSYSTEM
MAS A FILTER IW THE FCA PREVENTING CON TAMINATION ENTERIHG THE 3¥5TEM DURING PURGES (2). INLET PORT PASSAGE SIZE PROVIDES COMTAMINATION PRGTECTICH .
MIMCR FLOW 1M THE SEMSCR INLET DUE TO GLOSED CAVITY DESIGN REDINGES POTENTIAL FOR PARTICLE CONTAMINATION, PARTIAL BLOCKAGE GF THE IMLET WILL MOT
DEGRADE SENSOR FUNCTION COMPLETE BLOCKASE FORMING A PRESSURE VESSEL 15 REQWIRED TO ALTER SENSOR F UNCTION.

(11 1CD 12001 5000; (7) RO0104ST; £3) RCTOM
FAILURE CAUSE:  E: Frazlwed sonsor dlaphragm,

THE DIAPHRAGHK 15 MANUFACTURED FROM A-2R8. A-266 EXHIEITS RESISTANGE TO CORRCSKIN, HYDROGEN EMVIRONMENT EMBRI TTLEMENT, AMD ADEQUATE STREMGTH (1]
DEFIGM CRITERIA Fi3R BURST AND PROOF PRESSURE REQUIREMENTS ARE IDENTICAL IN BOTH DESIGNG (2). THE MINIMLIM FACTORS OF SAFETY MEET CEI REQUIREMENTS [3).
THE RIAPHRAGIM MEETS HIZH CYaSLE AND LOVY £YCLE FATIGUE LIFE CE| RE(ANREMENMTS 14}.

(1) RES 8582, {2) RCTAN; () R35-A548, CP&EGRIJIJIH.E: (4} ALOD532, CRPIMRMNG R
FAILURE CAUSE; F:¥aguum refefance cavity azmaged causing loas of vacuum,

THE QUTER GASE I5 MANUFACTURED FROM CORROSION REBISTANT 304l CRES, THE OUTER CASE, CONNECTOR ASSEMBLY, AND BASE ASEEMBL ¥ ARE WELDED TQSETHER TD
FORM THE YACLUM REFEREMCE CAYITY. THE CAVITY IS HERMETICALLY SEALED PER DESIGN RECLIREMENT (1), SHOULD WACLAMNI BE LOST, THE CHANGE OF THE SEMNS0R
ACCURACY COMPARED TO THE OFERATING FRIEESURE RANGE IS MIMINAL.

(11 RGO



gLL-T

Componet bR lgnilers and Sensorg Prepared: K. Oflive

GIL R J230-01 A pproved! T. Hguye.,

Componant; HPFTP Coclant Liner Fressure Tranaducer {N11.2) Agmroval Cats: 33099

Parl Numbar: RE223¥RESTONM Change #: 1

Fallura Morde: e ouiput of ermnesus autput el gral Diracilve # CCAD ME -0 4004
Page: 2of 2

Design / Document Raderence

FAILURE CAUSE: QG Brokan pins,

CONNECTOR SELECTION OF THE ASSEMBLIES 15 CONTROLLED BY ROCKETDYNE SPECIFICATION REQUIREMENTS {1). THE CONNECTOR DESIGH {NCORPORATES FEATURES SUIGH
AS RURRER SEALS, CORROSION RESISTANT PING, LOCKING CONNECTORS, AND CONTROLLED ELEGTRICAL CONNECTIONS T0O PREVENT MALFLINCTION. THE CONNECTORS ARE I
ACGORDANCE WITH STANGARDS FOR USE ON RDCKET PROPELLED VEHICLES (2), THE PINS ARE NICKEL YNDERPLATED AND GOLD OVERPLATED TG PREVENT CORROSION AND
PINMMIZE CONTACT RESISTANGE. THE PLATING |5 CONTROLLED PER SPECIFICATION (2] THE CONMECTORS HAVE COMPLETED HABNESS Dy TESTING AND SENSOR DVS
TESTING (3). .

(TRCTO0T; (2 RC 231 (1) OWE-SSKE-200, DVWS. SEME-200
FAILURE CAUSE: H: Changa of Intern @l reslatance caused by muaisture, corraslon, or gontamination,

SEMSORS ARE HERMETICALLY SEALED TO PROTECT FROM CONTAMINATION, A BACK FILL OF THE SENSOR CAYITY 15 DOME TO INCORFORATE AN INERT PUREGE, PREYENTING
CORROSBICN OR CONDENSATION K THE SEMSOR. LEAK RATE REQUIREMENTS ARE CONTROLLED FER SPECIFICATION TO PREVENT IWDUCTANCE OF FOREIGN SUBSTANCES AHD
PREVENT LO55 OF THE INERT GAS BACKFILL, [NTERNAL FOTTING. PASSIVATION, YARMIZHING, AND COATING VWITH A0OHESIVE PROTECTS FROM INTERKAL CORROSION 1),

(13 RGN
FAILURE CALISE: ALL CAUSES

RE-REVIEWED (1}. THE SEMSORI HAVE COMFPLETED DESIGH VERIFICATION TESTING (2} INCLUDING VIBRATION TESTING (3). THE MINIMLIE FACTORS OF SAFETY MEET CEI
REQLNRENENTS (4] THE SEMSORS WERE ANALYZED FOR HIGH CYCLE FATIGUE AND LOW CYCLE FATIGUE LIFE AMD MEET GEI REQUIREMEMTS (5). TABLE J230 LISTS ALL THE
FMEACIL WELDS AND IDENTIFIES THOSE WIELDS IN WHICH THE CRITICAL INITHL FLAVY SIZE 1S NOT DETECTABLE, AND THOSE WELDS BN WHICH THE ROGT SIDE IS HOT
ACCESSIBLE FOR INSPECTION, THESE WELDS HAVE BEEH ASSESSED AL ACCEPTABLE FOR FLIGHT BY RIS ASSESSMENT 46). SENSORS FROM EHGINE 2040 WERE RE-
SUBJECTED TO ACLEFTANGE TESTING. ALL SENSORS MET ACCEPTABLE CRITERMA WITH THE EXCEFTICH OF ONE WHIGH EXHIBITED & MINOR ZERD SHIFT. THE CONTROLLER
MOMNITOR SYSTEM IS COMPRISED OF REDUMDANT SENSOR ELECTRONICS, REDUNDANT HARMESSES, AND REDLNDANT CONTROLLER CHANMELS (1.

(1 RCTONM, (2 LYVS-SSME-20D, RSS-6080; {11 RSS-203-13, RE5-203-14; {4) RE5-8546, CPIIOADGDIA; (5) BLOOSAZ, CPI2CR0002E; (8) RSS-B756; (7) CPA0SRMOR 1.2,3.5
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Coempenent Group:
CIL Itam:
Component:

Pant Hurmbar:
Failure Mode:

5SME FMEAICIL
INSPECTION AND TEST

Fallee Canses

A

E} H

Ignilerz and Sangors Frapared: M. Cibver
J2inqt Apprevad: T. Nguyan
HPFTP Caplant Liner Praszure Tranadacer {N11.2) Approvat Date; A0
REZZ13/RES o1 Ghenge §: 1
Mo culput er errenecus output signgl Dl racliva ®: CCBD ME-01-4894
Fapgse: 1od 2
<Shgnifcast Swaraclanstics Inepastionis) [ Test!s) [rociarient Retarance
SINGLE PICKUR, DAL RE233 } RESTHH1
CUTFUT, FRESFSLRE
TRANSOUCER
INTEGRITY OF INTERNAL FROCESSES USED IM THE TRAMSOUCER MAMUFACTURE AND ASSEMBLY ARE YERIFIED FER
ELECTROMNMS SPECIFICATION AND WELUDE; : RL100]3
COMPOMENTS » 3OLDERING OF ELECTRICAL CONNECTIONS, RLI0M]T
- ATTACHIENT TO TERMIMALS, RLACDGA
+ ENCAPSULATION OF CORPONEMNTS |
PRESSURE TRAMSNUCER REZ2LS FRESM 09 .
INTERNAL CLEAHLINESS CLEANLINESS REQUIREMENTS ARE VERIFIED PER SPECIFICATION DURING MANUFAGTURING QOF RGN
THE TRANSOUCERS,
PRESEURE TRANSOUGER REZ237 [ RESTOM
EXTERKAL CLEANLINESS TRANSOUCERS ARE VERIFIED CLEAHED PEH SPECIFICATION REQUIREMENTS. RC7OM

-PRESSLRE TRAMS DUCER
DIAPHRAG M INTEGRITY

TRANSOUCER DLAPHRAGM IS PRODF PRESEURE TESTED PER SFECIFICATION REQLMIAEMENTS.

RE223 / RESTAO
RC7O0Y

PRESSURE TRAMSOULER

REFEREMZE CAWMTY
INTEGRITY

TRANSDUCERS ARE PROOF PRESSURE TESTED PER SPECFICATION REQUIREMEN TS

AEFERENCE CAYITY IS LEAK CHECHED TO VERIFY SEAL PER SRECIFICATION REQUIREMENTS.

RE2231 { RESTOA1
AT

PRESSURE TRANSOUCER
COMNNEGTOR RECEPTACLE

CONKWECTOR INTECRITY

SPECIFICAT KN,

WVERIFY THEM TO BE WITHIN SPECIFISATHIMN,

REZ2)3 FRESTOMN

FRESSURE TRANSDUCER

. RES1231
THE PLATING 24 THE CONNECTOR PINS 15 INSPEGTED PER SFECIFICATION RECHIREMENTS. RC1AN
THE FOLLOWING TESTS ARE PERFORIMED DURING MARUFACTURIMG AND SENSOR ACCEPTANCE:
+ INSULATION RESISTARCE BETWEEN FINS AMD THE CASE IS VERIFIED T BE VIITHIM R0 T
RCTo0
- DIELECTRIC WOLTAGE TESTS MEASURE THE CURRENT LEAKAGE BETWEEN FINS AND CASE AND R 7004
- TRANSDUCER BRIDGE RESISTANCE IS VERIAIED TO BE WITHIN SPECIF|CATION,
REZ231;RESTIOH
CLEAMUMESS REQUIREMENTS ARE YERIFIED PER SPECIFICATION QURING MANUFACTURING DF  RCTO09

HERMETIC SEAL INTEGRITY
THE TRAMECLCERS.

ACTER THE CASE |5 WELGED, HELAJM LEAK, TESTS 4HE PERFORMED 101 VERIFY HERMETIC RELI
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Camporner Jp
CIL Item:
Campprent:

Fart Numbgsr:
Fallure Moda;

Ignlitas and Sensars
J230-01

HPFTF Coolant Liner Pressure Transducaer (M1+,3)

REZ2INAES 200

Ho cutput or erronaous oulpul gignai

Prapared:
Approvad:
Approval Data:
Change #:
Dirsctive &

Page:

M. Olive

T. Hguy+..

IINES

1

CCBO ME-31.4804

dalr 2

Failrre Cavees

Zignificar Characiarictes

ALL CAUSES

Fallura Hizte-y

FREGEURE TRANSDUCER

ASEEMBLY INTEGRITY

HOT FIRE ACCEPTANCE
TESTING (GREEN RUM)

DATA REVIEWY

ALLWENDOR INSFECTICOH AND TEST GRITERIA 1S INOER ROCKETDYNE APPROVAL AND CONTROL

TRANSRICERS ARE SURIECTED TO &, WORKMANS HIP
VIBRATION, THERN

SENSCH OPERATION I3 VERIFIFD THROUGH HOT FIRE ACCEDTAMCE TESTING.

Insgections) f Tests)

Bazumant Referencs

AL CYCLING, AND FUNCTIONSL TESTS.

SCREENING ACCEPTANGCE TEST INCLUBING

ALL CONTROLLER, DA TA FROM THE PREVIQUS FLIGHT OR HOT £IRE IS REVIENED. ANY -

AHOMALDLE CONDITION NODTED REQUIRES FURTHER T
FRIOR TO THE MEXT FLIGHT SENSORS ARE YISUALLY

SEMSOR QPERATION IS VERIFIED EVERY KIS S I0N FLOW
CONTROLLER SENSCR ELE

Feference: NASA loltar SAZ1.ES/308 and Reckeldyre letter BARCOGPSE 1.

Uperatiarel Lsg;

Mot Appllzable.

Comprerensive failura history data ls manteingd in Ihe Fioblem Reporitng dalabase (FRAMS/FRACAY

ESTING OR HARDWARE REPLACEMENT
IMGPECTED,

EY SUCCESSFUL COMPLETION OF THE
CTRICAL CHECKOUT {LAST TEST).

REZIA3 S RESICMH
RGN

RLO0461

MSFC PLN 1228
ONEED W41BUD.CAD

DMRED WAoo oio
ONRSE 500FA0.213
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Companent Graup:

;in_p EAICIL

FIELD CONFIGURATION VARIANCES FROM CIL RATIONALE

Ignllers and Sengars

Prepered: M. Qliver
lterm Mame: HFFTP Caotant Liner Praseure Tranadupsr {H11.2} Appruved: T. Npuyen
[tern Mysmber: J238 Approval Date: atrag
Fan Mumber: REZZ13IRES 7001 Chanpa ¢: P
Blroct va #: CCPD ME3.01-g004
Paga: 1af 1
Haga Lire Rationak Wanance Chanpe Ratianals Varlant Dazh Mumber
J250 - T mew welds “ave been Wiads were aseeceed os acemptable  Mew design elminates ome vweld and hicregses owerdll cornponent sl nglh, RESTO01-211, 321
asseszed and esienminad to have tor Tt by rigk, asse=sment {R55- USE AS IS RATIOMNALE: RE222%.044
inprovud ullimate and yield ATEE:. Lieldad assemblies meel al CEl requinenents (RES-A75R).

ettenglts, endurande [imis and
fraciure lsegh~ess over tose welda
lzlad inthe wels assezgamert "WRE-

Q550

JE30 - How design Irgecveg

Arintarnal vaciurm case s used for

preducibyity, insoectebilily and fers pressure relerence painl.
reliabilfy aftrg lrangducer. Naw
design *educos ite rlak cl iFe
iz dyction cf cond.el e
- gontaminata-.

Meir design eliminates MIsmal wacown ¢ ase afid red i patentlal for conductive
chntaminathn.

LIZE A3 15 ralioha'e;

Funeliona'ty of zern gragsure rabere o b meintaimad,

RESIO0T-21%, -211

RE2233-04-
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»  WELD JOINTS
Companent Group:  Ignhers and Sensors Propara:: M. Othear
CiL llem: J2ag Appravad; T. Nouyen ;
Coatniponenl: HPFTF Coolan! Liner Prassure Transducer [N 1.2) Approval Dake: 330030
Fart Mumter: REIZXINESTEH Ghange ¥: 1
Direetive ¥: LCBD ME).D {493
FPage: 1o 1
Cntical Inlkal
Bogl  Flaw Size Mot
Sida Nt Oelactabhe
Campanenl Bagic Part Mumbar Weld Momber Weld Typae  Class Accass HCF  LCF Commenls
PRESSURE TRANSDLUICER IMR1800 cocA EBW n E] X X
PRESZURE TRANSOUCER JLLAS0D cocec-2 EBVY ] X x X
PRESSURE TRANSOUCER JJAa1500 CCe-5 EBW/ [} A
PRESSVRE TRANSDUCER REIZZARES TN



